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(54) IMAGE READING APPARATUS AND PROGRAM 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To easily obtain an image of high precision even if 
illuminating light has an excess spectrum, with respect to an image reading apparatus 
for optically reading the image of an transparent original and a program for achieving 
control for the image reading apparatus by a computer. 

SOLUTION: The apparatus is provided with an illuminating means for illuminating 
the transparent original with illumination light corresponding to each of a pluraUty of 
predetermined color decomposition components, an image generating means for 
generating image data corresponding to each of the color decomposition components on 
the basis of transmitted light of the transparent original obtained at every color 



decomposition component by the illumination of the illumination Ught, and a correcting 
means for applying correction corresponding to a leakage component to the image data 
which are increased in a concentration level compared to an original state due to the 
leakage component equivalent to the excess spectrum of the corresponding illuminating 
light among the image data. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

A lighting means to irradiate the illumination light corresponding to each of two or 
more color-separation components decided beforehand to a transparency manuscript, 
An image generation means to generate the image data corresponding to each of this 
color-separation component based on the transmitted light of said transparency 
manuscript obtained for said every color-separation component by the exposure of 
said illumination light. 

An amendment means to perform amendment according to this leakage component to 

the image data which concentration level increases from original by the leakage 

component equivalent to the excessive spectrum of the illumination light which 

corresponds among said image data 

The image reader characterized by preparation 

[Claim 2] 

In an image reader according to claim 1, 
Said amendment means. 

According to the class of said transparency manuscript, said amendment is realized 
using the correction value which can be changed. 
The image reader characterized by things. 
[Claim 3] 

In an image reader according to claim 1, 
Said lighting means, 

With said illumination light, the illumination light of the almost same wavelength region 
as said leakage component is irradiated independently at said transparency 
manuscript, 

Said amendment means, 

According to the information acquired by the exposure of the illumination light of the 
almost same wavelength region as said leakage component, said amendment is 
realized using the correction value which can be changed. 
The image reader characterized by things. 
[Claim 4] 

In an image reader according to claim 1, 
Said amendment means. 



According to the difference in the gradation of image data set as the object of said 
amendment, this amendment is realized using the correction value which can be 
changed. 

The image reader characterized by things. 
[Claim 5] 

In an image reader according to claim 1 , 
Said amendment means, 

This amendment is realized by subtracting the fixed correction value according to said 
leakage component from the image data set as the object of said amendment. 
The image reader characterized by things. 
[Claim 6] 

In an image reader given in any 1 term of claim 2 thru/or claim 5, 
Said amendment means. 

Said leakage component determines said correction value based on the ratio of the 
Maine spectrum power in the illumination light to which concentration level is made to 
increase, and excessive spectrum power 
The image reader characterized by things. 
[Claim 7] 

It is the program which realizes control to the image reader equipped with a lighting 
means irradiate the illumination light corresponding to each of two or more 
color-separation components decided beforehand to a transparency manuscript, and 
an image generation means generate the image data corresponding to each of this 
color-separation component based on the transmitted light of said transparency 
manuscript obtained for said every color-separation component by the exposure of 
said illumination light, by computer, 

The amendment procedure of performing amendment according to this leakage 
component to the image data generated by the leakage component equivalent to the 
excessive spectrum of the illumination light which corresponds among said image data 
based on the concentration level which increases from original 
The program characterized by preparation 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the image reader which reads the image of a transparency 
manuscript optically, and the program which realizes control to this image reader by 
computer. 
[0002] 

. [Description of the Prior Art] 

From the former, there are some which separate the color into three and read the 
color picture of a transparency manuscript in an image reader using red, green, and 
LED that emits light in a blue light, respectively (for example, patent reference 1 
reference.). LED used for such an image reader until now was mainly the 3 yuan 
system LED which consists of a system ingredient. 
[0003] 

In recent years, the 4 yuan system LED the drift excelled [ system / of 3 yuan ] 

System LED in the class of wavelength or the numerousness of the quantity of lights 

few is developed, it comes to be used as a display device, and the use to the image 

reader of System LED of such 4 yuan is expected. 

[Patent reference 1] 

JP,2001 -223861. A 

[0004] 

[Problem(s) to be Solved by the Invention] 

However, the 4 yuan system LED for red luminescence hasHike secondary peak 
wavelength (for example, nearly 880nm) in the infrared light region other than the 
color-separation wavelength (for example, nearly 630nm) of the red who is original 



peak wavelength. Therefore, only by changing the 3 yuan system LED of 4 yuan for red 
luminescence of an image reader into System LED. when 4 yuan acts as a spectrum 
(leakage component) with the excessive-like secondary peak wavelength of System 
LED, the concentration level of red image data will increase from the original 
concentration level of a transparency manuscript. Consequently, the linearity in a red 
reappearance property will be spoiled — a red float arises into the dark part of an 
image — and the color-balance of the read image will collapse. 
[0005] 

Therefore, unless the evil by such excessive spectrum (leakage component) is 
canceled, it is difficult to use the light of System LED of 4 yuan as illumination light of 
an image reader. 

In addition, although how to remove the-like secondary peak wavelength of System 
LED of 4 yuan with a light filter, and cancel evil which was mentioned above can be 
considered, it is difficult to be adapted for a class with a film various in complicating 
the configuration of a hard wafer by such approach. 
[0006] 

Then, even if this invention is the case where an excessive spectrum arises in the 
illumination light, it aims at offering the image reader which can obtain a highly precise 
image easily. Moreover, even if this invention is the case where an excessive 
spectrum arises in the illumination light of an image reader, it sets it as other purposes 
to offer the program which can obtain a highly precise image easily. 
[0007] 

[Means for Solving the Problem] 

A lighting means to irradiate the illumination light corresponding to each of two or 
more color-separation components the image readers according to claim 1 were 
beforehand decided to be to the transparency manuscript, An image generation means 
to generate the image data corresponding to each of this color-separation component 
based on the transmitted light of said transparency manuscript obtained for said every 
color-separation component by the exposure of said illumination light. It is 
characterized by having an amendment means to perform amendment according to 
this leakage component, to the image data which concentration level increases from 
original by the leakage component equivalent to the excessive spectrum of the 
illumination light which corresponds among said image data. 
[0008] 

An image reader according to claim 2 is characterized by said amendment means 
realizing said amendment using the correction value which can be changed according 



to the class of said transparency manuscript in an image reader according to claim 1 . 
An image reader according to claim 3 is characterized by said lighting means realizing 
said amendment using the correction value which can be changed according to the 
information which irradiates the illumination light of the almost same wavelength 
region as said leakage component independently at said transparency manuscript, and 
is acquired with said illumination light by the exposure of the illumination light of the 
wavelength region as said leakage component where said amendment means is almost 
the same in an image reader according to claim 1 . 
[0009] 

An image reader according to claim 4 is characterized by said amendment means 
realizing this amendment using the correction value which can be changed according 
to the difference in the gradation of image data set as the object of said amendment in 
an image reader according to claim 1. 

An image reader according to claim 5 is characterized by said amendment means 
realizing this amendment by subtracting the fixed correction value according to said 
leakage component from the image data set as the object of said amendment in an 
image reader according to claim 1 . 
[0010] 

An image reader according to claim 6 is characterized by said amendment means 
determining said correction value based on the ratio of the Maine spectrum power in 
the illumination light to which concentration level is made to increase by said leakage 
component, and excessive spectrum power in an image reader given in any 1 term of 
claim 2 thru/or claim 5. 

A lighting means to irradiate the illumination light corresponding to each of two or 
more color-separation components the programs according to claim 7 were 
beforehand decided to be to the transparency manuscript, It is based on the 
transmitted light of said transparency manuscript obtained for said every 
color-separation component by the exposure of said illumination light. It is the 
program which realizes control to the image reader equipped with an image generation 
means to generate the image data corresponding to each of this color-separation 
component, by computer. It is characterized by having the amendment procedure of 
performing amendment according to this leakage component, to the image data 
generated by the leakage component equivalent to the excessive spectrum of the 
illumination light which corresponds among said image data based on the 
concentration level which increases from original. 
[0011] 



[Embodiment of the Invention] 

Hereafter, based on a drawing, a detail is explained about the operation gestalt of this 
invention. 

However, below, it explains using the image reader which has the film scanner which 
reads the color picture of a film manuscript, and a host computer as an example of the 
image reader of this invention. Moreover, it is beforehand recorded on the condition 
that the program of this invention can be performed to CPU in a film scanner. 
[0012] 

Drawing 1 is the block diagram of the image reader of this operation gestalt. 

In drawing 1 , the image reader 1 is equipped with the film scanner 10, the host 

computer 30, and the monitor 50, and also it has the control units 70, such as a 

keyboard and a mouse, and the monitor 50 and the control unit 70 are connected to 

the host computer 30. 

[0013] 

The film scanner 10 is equipped with CPU11. the LED driver circuit 12, the Motor 
Driver circuit 13, the LUT circuit 14, and the interface circuitry 15, and these are 
mutually connected through the bus. Especially the output of the LUT (Look Up Table) 
circuit 14 is connected to an interface circuitry 15, and the interface circuitry 15 is 
mutually connected with the host computer 30. 
[0014] 

Moreover, a stage for a film scanner 10 to convey the LED block 16, a mirror 17, a 
condensing lens 18, a motor 19, and the film manuscript 20 (illustration abbreviation). 
It has the projection lens 21. CCD22. the digital disposal circuit 23, and the 
A/D-converter 24 grade. The output of the LED driver circuit 1 2 is connected to the 
LED block 16, the output of CCD22 is connected to a digital disposal circuit 23, the 
output of a digital disposal circuit 23 is connected to A/D converter 24, and the 
output of an A/D converter is connected to the LUT circuit 1 4. 
[0015] 

The LED block 1 6 is equipped with two or more 4 yuan systems LED for the object for 
green luminescence besides the 4 yuan system LED for red luminescence (LED which 
has the 2nd order-[ in an infrared light region ] peak wavelength in addition to red 
color-separation wavelength), the object for blue luminescence, and infrared light 
luminescence, respectively. The timing of lighting is controlled by the driving signal 
with which each LED within such LED block 1 6 is supplied from the LED driver circuit 
12 by the command from CPU11. 
[0016] 



That is. the LED block 16 will irradiate the illumination light (however, the red 
illumination light contains-like secondary peak wavelength in an infrared light region) 
of three colors of red, green, and blue, and the illumination light (illumination light of 
the almost same wavelength region as the-like secondary peak wavelength contained 
in the red illumination light) of an infrared light region according to control by CPU1 1 
and the LED driver circuit 12. 

The illumination light irradiated by the LED block 16 reflects a mirror 17, is led to a 
condensing lens 18, and it is condensed with a condensing lens 18 and it is led to the 
field of the one-line width of face of the film manuscript 20. 
[0017] 

A motor 19 realizes migration (for example, migration in the transparence location 
mentioned later and migration in the direction of vertical scanning at the time of 
reading of the film manuscript 20) of the stage (illustration abbreviation) for conveying 
the film manuscript 20 with the driving signal supplied from the Motor Driver circuit 13 
by the command from CPU1 1. 

The projection lens 21 draws and carries out image formation of the transmitted light 

of the film manuscript 20 to each illumination light to CCD22. 

[0018] 

CCD22 performs photo electric conversion by the light sensing portion of two or more 
pixels allotted to the single tier inside, and generates the signal charge according to 
the transmitted light of the film manuscript 20 led with the projection lens 21. And the 
picture signal which was scanning the signal charge is generated, and the picture 
signal is supplied to a digital disposal circuit 23. 

To the picture signal supplied from CCD22. a digital disposal circuit 23 performs 
correlation duplex sampling processing, gain-adjustment processing, etc., and supplies 
them to A/D converter 24. 
[0019] 

A/D converter 24 carries out A/D conversion of the picture signal supplied from a 
digital disposal circuit 23. and supplies it to CPU 11 or the LUT circuit 14 as image 
data. 

However, with this operation gestalt, in order to simplify explanation, the image data 
obtained by the illumination light of an infrared light region is made only for CPU1 1 to 
be supplied. Moreover, below, the illumination light of an infrared light region and red. 
green, and the image data obtained by the illumination light of three blue colors are 
called Ir image data, R image data. G image data, and B image data, respectively. 
[0020] 



By CPU11, as LUT for realizing gray scale conversion to R image data, G image data, 
and B image data mentions in the LUT circuit 14 later, it is set to it. The LUT circuit 
14 performs gray scale conversion to the image data of each color obtained at the 
time of this scan by such LUT. and supplies image data [ finishing / gray scale 
conversion ] to an interface circuitry 1 5. 
[0021] 

An interface circuitry 1 5 supplies the image data supplied from the LUT circuit 14 to a 
host computer 30 according to the command from CPU1 1. 

A host computer 30 performs the image processing for a display to the image data 
supplied through an interface circuitry 15, and displays it on a monitor 50. 
By the way, as mentioned above, the red illumination light in this operation gestalt 
contains the 2nd order-[ in an infrared light region ] peak wavelength in addition to red 
color-separation wavelength. Generally, although the difference in the permeability of 
the illumination light of each color to each coloring matter of cyanogen, MAZENDA, 
and yellow appears as a difference in a color with the film manuscript 20 When the 
permeability of the cyanogen coloring matter to red color-separation wavelength 
differs from the permeability of the cyanogen coloring matter to-like secondary peak 
wavelength, by acting as a spectrum (leakage component) with excessive-like 
secondary peak wavelength The concentration level of R image data will increase from 
the original concentration level of the film manuscript 20. Consequently, the linearity 
in a red reappearance property will be spoiled — a red float arises into the dark part of 
an image. 
[0022] 

With this operation gestalt, in the LUT circuit 14, in case gray scale conversion is 
performed to R image data, the example which amends the increment in the 
concentration level by the excessive spectrum mentioned above is shown. 
Here, in order to simplify subsequent explanation, the permeability of the cyanogen 
coloring matter according to the wavelength of the red illumination light to four colors 
of arbitration is explained according to the class of film manuscript 20, However, it 
explains here by making monochrome film, the usual reversal film, and a special 
reversal film into an example. 
[0023] 

As shown in drawing 2 (1), when the film manuscript 20 is monochrome film, the 
permeability of the cyanogen coloring matter to red color-separation wavelength and 
the permeability of the cyanogen coloring matter to-like secondary peak wavelength 
are mostly in agreement about all colors. 



Moreover, as shown in drawing 2 (2). when the film manuscript 20 is the usual reversal 
film, the permeability of the cyanogen coloring matter to-like secondary peak 
wavelength related always shows a high fixed value (100% near [ for example, ]) to a 
color. 
[0024] 

Furthermore, as shown in drawing 2 (3), when the film manuscript 20 is a special 
reversal film, the permeability of the cyanogen coloring matter to-like secondary peak 
wavelength shows the value higher than the permeability of the cyanogen coloring 
matter to red color-separation wavelength about all colors. 

Therefore, when the film manuscript 20 is monochrome film, the increment in the 
concentration level by the excessive spectrum mentioned above does not take place. 
Therefore, what is necessary will be just to set up CPU1 1 in the LUT circuit 14 in the 
LUT circuit 14 by setting the data for gray scale conversion without amendment to 
LUT that what is necessary is just to perform the usual gray scale conversion without 
amendment. 
[0025] 

Moreover, when the film manuscript 20 is the usual reversal film, the augend of the 
concentration level by the excessive spectrum mentioned above will show a fixed 
value regardless of gradation like drawing 3 (1)-(a). Therefore, since what is necessary 
is just to perform amendment which subtracts a fixed value from R image data, what is 
necessary will be just to set up CPU1 1 in the LUT circuit 14 with the usual gray scale 
conversion in the LUT circuit 14 by setting to LUT the data in which a configuration 
like drawing 3 (DyCb) is shown. 
[0026] 

Furthermore, when the film manuscript 20 is a special reversal film, the augend of the 
concentration level by the excessive spectrum mentioned above changes like drawing 
3 (2)-(a) according to gradation. Therefore, since what is necessary is just to perform 
amendment which subtracts the value which changes according to the gradation of R 
image data from R image data, what is necessary will be just to set up CPU1 1 in the 
LUT circuit 14 with the usual gray scale conversion in the LUT circuit 14 by setting to 
LUT the data in which a configuration like drawing 3 (2)-(b) is shown. 
[0027] 

In addition, the value ("correction value" is called hereafter) which should be 
subtracted from R image data in the case of a reversal film usual in the film 
manuscript 20 or a special reversal film can be determined based on the ratio of the 
Maine spectrum power in the red illumination light, and excessive spectrum power, and 



according to the gray scale conversion in which the correction value determined by 
doing in this way was made to reflect, the linearity in a red reappearance property is 
realizable. 
[0028] 

With this operation gestalt, in consideration of the spectrum power changed by the 
condensing lens 18, the projection lens 21, and CCD22, it asks for the ratio of the 
Maine spectrum power in the illumination light of final red, and excessive spectrum 
power, and correction value will be determined according to the class of film 
manuscript 20 based on the ratio. And the data ("the data for LUT" is called 
hereafter) set as LUT in order for the LUT circuit 1 4 to realize gray scale conversion 
reflecting the correction value determined by doing in this way are made to be 
beforehand stored according to the class of film manuscript 20 in a host computer 30. 
[0029] 

In addition, since some difference arises for every 4 yuan system LED for red 
luminescence, as for the ratio of the Maine spectrum power in the red illumination light, 
and excessive spectrum power, it is desirable to store the value for adjusting the 
individual difference beforehand computed for every [ other than the data for LUT 
used as criteria ] 4 yuan system LED for red luminescence in a host computer 30. 
[0030] 

Moreover, not only the data for LUT for performing gray scale conversion which 
correction value made reflect to R image data in a host computer 30 but the data for 
LUT for performing the usual gray scale conversion to the image data of other colors 
will be beforehand stored according to the class of film manuscript 20. Furthermore, in 
a host computer 30, when the film manuscript 20 is monochrome film, the data for 
LUT for performing the usual gray scale conversion to the image data of three colors 
of red. green, and blue will also be stored beforehand. 
[0031] 

Drawing 4 and drawing 5 are the operation flow charts of the image reader 1 in this 
operation gestalt. 

Hereafter, with reference to drawing 4 and drawing 5 , actuation of the image reader 1 
of this operation gestalt is explained. 

First, if a non-illustrated main power supply is switched on, CPU11 will perform 
predetermined initialization processing, and it will move through the Motor Driver 
circuit 13 and a motor 19 on a stage (illustration abbreviation) so that the illumination 
light irradiated from the LED block 16 may be led to the location of transparence 
without the film manuscript 20 ( drawing 4 SI). 



[0032] 

And CPU11 computes the white balance light exposure and shading compensation 
data of each color of red, green, and blue based on the data obtained by the 
transmitted light from a transparent location ( drawing 4 S2). 

In addition, white balance light exposure is data used in case red, green, and the 
optimal light exposure for every illumination light of three blue colors are determined, 
and since calculation of such white balance light exposure and shading compensation 
data can be performed like the existing image reader, it omits detailed explanation 
here. 
[0033] 

Next, CPU11 controls each part in a film scanner 10, red, green, and reading by the 
illumination light of three blue colors are performed based on the resolution (for 
example, 300dpi) and light exposure for PURISU cans, and the optimal light exposure 
is determined for every illumination light of each color according to the image data of 
each color obtained by such reading, and the white balance light exposure mentioned 
above ( drawing 4 S3). 
[0034] 

And CPU1 1 controls each part in a film scanner 10, performs red, green, and reading 
by the illumination light of three blue colors based on the resolution and the optimal 
light exposure it was determined that mentioned above for PURISU cans, and acquires 
the image data of each color ( drawing 4 S4). 

Moreover, CPU11 controls each part in a film scanner 10, performs reading by the 
illumination light of an infrared light region based on the resolution and light exposure 
for PURISU cans, and acquires Ir image data ( drawing 4 S5). 
[0035] 

Next, CPU1 1 computes standard-deviation sigmair of the histogram of Ir image data, 
and standard-deviation sigmaR of the histogram of R image data ( drawing 4 S6). 
Here, the relation between such standard deviation and the class of film manuscript 
20 is explained. However, it explains here by making monochrome film, the usual 
reversal film, and a special reversal film into an example. 
[0036] 

As mentioned above, the illumination light of an infrared light region is illumination light 
of the almost same wavelength region as the-like secondary peak wavelength 
contained in the red illumination light. 

Therefore, when the film manuscript 20 is monochrome film, the permeability to the 
illumination light of the infrared light region of cyanogen coloring rhatter is mostly in 



agreement with the permeability to the-like secondary peak wavelength of drawing 2 
(1), and permeability [ similarly as opposed to red color-separation wavelength ]. 
Therefore, the histogram of Ir image data will show the same configuration as the 
histogram of R image data. Therefore, when the histogram of R image data shows a 
configuration like drawing 6 (1), the configuration of the histogram of Ir image data 
becomes like drawing 6 (2). 
[0037] 

Moreover, when the film manuscript 20 is the usual reversal film, the permeability to 
the illumination light of the infrared light region of cyanogen coloring matter always 
shows a high fixed value like the permeability to the-like secondary peak wavelength 
of drawing 2 (2). Therefore, the frequency of the gradation of Ir image data will be 
concentrated near the maximum gradation. Therefore, when the histogram of R image 
data shows a configuration like drawing 6 (1), the histogram of Ir image data becomes 
like drawing 6 (3). 
[0038] 

Furthermore, when the film manuscript 20 is a special reversal film, the permeability to 
the illumination light of the infrared light region of cyanogen coloring matter shows a 
value higher than the permeability to red color-separation wavelength like the 
permeability to the-like secondary peak wavelength of drawing 2 (3). Therefore, 
gradation higher than R image data will distribute the frequency of the gradation of Ir 
image data in the fixed range. Therefore, when the histogram of R image data shows a 
configuration like drawing 6 (1), the histogram of Ir image data becomes like drawing 6 
(4). 

[0039] 

Therefore, when standard-deviation sigmair of the histogram of Ir image data and 
standard-deviation sigmaR of the histogram of R image data fulfill the following 
conditions 1. it can be judged that the film manuscript 20 is monochrome film, 
sigma Ir/sigma R>KO (however, KO about one value) ... Conditions 1 
Moreover, when standard-deviation sigmair of the histogram of Ir image data and 
standard-deviation sigmaR of the histogram of R image data fulfill neither the 
conditions 1 nor the following conditions 2, it can be judged that the film manuscript 
20 is the usual reversal film. 
[0040] 

sigma Ir/sigma R>K (however, K about 0.2 to 0.3 value) ... Conditions 2 

Furthermore, when standard-deviation sigmair of the histogram of Ir image data and 

standard-deviation sigmaR of the histogram of R image data do not fulfill conditions 1 



but fulfill conditions 2. it can be judged that the film manuscript 20 is a special reversal 

film. 

[0041] 

So, with this operation gestalt, the class of film manuscript is made to distinguish 
according to these conditions. 

That is, if CPU1 1 computes standard-deviation sigmair of the histogram of Ir image 
data, and standard-deviation sigmaR of the histogram of R image data as mentioned 
above, it will judge whether the conditions 1 mentioned above are realized ( drawing 5 

57) . And when conditions 1 are not realized, CPU 11 judges whether conditions 2 are 
realized ( drawing 5 S8). 

[0042] 

And when the film manuscript 20 is monochrome film as a result of these judgments 
(YES side of drawing 5 S7), CPU 11 acquires the data for LUT corresponding to 
monochrome film beforehand stored in the host computer 30 through an interface 
circuitry 15, as mentioned above, and sets them as LUT in the LUT circuit 14 
( drawing 5 S9). 
[0043] 

Moreover, when the film manuscript 20 is the usual reversal film (NO side of drawing 5 

58) , CPU11 acquires the data for LUT corresponding to the usual reversal film 
beforehand stored in the host computer 30 through an interface circuitry 15, as 
mentioned above, and sets them as LUT in the LUT circuit 14 ( drawing 5 S10). 
[0044] 

Furthermore, when the film manuscript 20 is a special reversal film (YES side of 
drawing 5 S8), CPU1 1 acquires the data for LUT corresponding to the special reversal 
film beforehand stored in the host computer 30 through an interface circuitry 1 5. as 
mentioned above, and sets them as LUT in the LUT circuit 14 ( drawing 5 S1 1). 
[0045] 

Next, CPU11 controls each part in a film scanner 10, and red. green, and reading by 
the illumination light of three blue colors are performed based on the resolution and 
the optimal light exposure it was determined that mentioned above for this scan 
( drawing 5 SI 2). 
[0046] 

And CPU11 performs gray scale conversion by LUT set up as mentioned above 
through the LUT circuit 1 4 to the image data of each color obtained by such reading 
( drawing 5 SI 3). 

Finally, CPU11 supplies the image data of each color [ finishing / gray scale 



conversion ] to a host computer 30 through an interface circuitry 15 ( drawing 5 SI 4). 
[0047] 

As explained above, with this operation gestalt. CPU 11 can amend the increment in 
the concentration level by the excessive spectrum to gray scale conversion and 
coincidence according to the class of film manuscript 20 with the data for LUT set as 
LUT in the LUT circuit 14. 

Therefore, a highly precise image can be obtained easily, without according to this 
operation gestalt being able to maintain the linearity in a red reappearance property 
and complicating the configuration of a hard wafer with software, even if it is the case 
where the system LED of 4 yuan is used, as the light source of an image reader. 
Moreover, the properties (there are few drifts and there are much the class and the 
quantity of light of wavelength) of the 4 yuan system LED that 3 yuan was superior to 
System LED can be employed efficiently. 
[0048] 

In addition, although gray scale conversion and amendment of the increment in the 
concentration level by the spectrum excessive to coincidence are performed with this 
operation gestalt when CPU1 1 sets the data for LUT stored in the host computer 30 
as LUT in the LUT circuit 14 For example, when the correction value mentioned above 
in the host computer 30 is stored and CPU 11 performs processing which subtracts 
the correction value from R image data, apart from the gray scale conversion in the 
LUT circuit 14, amendment of the increment in the concentration level by the 
excessive spectrum may be realized. 
[0049] 

Moreover, although this operation gestalt showed the example which amends the 
increment in the concentration level produced by acting as a spectrum with the 
excessive-like secondary peak wavelength of the infrared light region which exists in 
the 4 yuan system LED for red luminescence Even if it is the case where the light 
source to which-like secondary peak wavelength exists in **** which is not related to 
the reappearance of the color of the film manuscript 20 other than original peak 
wavelength is used, it is possible like this operation gestalt to amend the increment in 
concentration level. 
[0050] 

[Effect of the Invention] 

As explained above, even if it is the case where an excessive spectrum arises in the 
illumination light according to this invention, a highly precise image can be obtained 
easily. Although it has the engine performance which followed, for example, was 



excellent compared with the conventional light source, when an excessive spectrum 

arises, it becomes possible to use for an image reader the light source which was not 

able to be used for an image reader. 

[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of an image reader. 

[Drawing 2] It is drawing showing the example of change of the permeability of the 
cyanogen coloring matter according to the wavelength of the red illumination light. 
[Drawing 3] It is drawing for explaining the method of amendment. 
[Drawing 4] It is the operation flow chart of an image reader. 
[Drawing 5] It is the operation flow chart of an image reader. 

[Drawing 6] It is drawing for explaining the difference in the histogram of R image data 
and Ir image data. 
[Description of Notations] 
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24 A/D Converter 
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